INTRODUCTION
Since the middle of the 1980s, noteworthy studies underlined a reduction of the economic activity volatility, especially in developed countries (Kim and Nelson, (1999) ; McConnell and Perez-Quiros (2000)).
This evidence lead to a more in-depth analysis of the determinant factors sustaining the macroeconomic stabilization. Following this line, Stiroh (2009) emphasizes the impact of output structure modification, where the services sector, which is less volatile, became dominant, as well as the role of the technological fiscal policy is especially important for countries that are part of a monetary union, as nominal interest rates and exchange rates do not adapt to the situation of an individual country. Second, the stylized facts show that, as a response to crisis and to an increase in output volatility, 12 out of 17 Euro area countries that are also members of Organisation for Economic Co-operation and Development (OECD) recorded a drop in corporate income tax rates and taxing wages during the timespan [2007] [2008] [2009] . In the same line, Posch (2011) shows that the break in output volatility in the US can be associated with the period of tax reforms.On the other hand, we investigate the role of FDI inflows in the macroeconomic stabilization. As far as we know, this phenomenon was mostly neglected in the literature, with few exceptions (Ćorić and Pugh (2013) ; Hegerty (2014) ). However, international investments can be easily associated with the economic integration process. In addition, FDI complement national investments and contribute thus to output stabilization. Further, a decrease in FDI inflows, determined by international investors' negative perception on the economic state, will lead to economic downturns and higher output volatility. Finally, by increasing the international diversification of the net worth, FDI tend to reduce the volatility of output growth (Portes (2007) ). Thus, the impact of FDI inflows on output volatility was investigated, a negative impact in the long-run being expected. Furthermore, we posit that the reduced volatility of FDI flows has a positive effect on macroeconomic stabilization, which represents a supplementary investigation of this paper.
Our study is based on a panel data analysing 9 Euro area countries that are also OECD members, considering the time horizon 1980-2014. The output stabilization is computed using a 5-years rolling window standard deviation of real GDP. We consider the tax revenue to GDP ratio and the FDI inflows as explanatory variables. We also take into account the FDI volatility in an alternative specification of our model.
For robustness purpose, we use 3 different estimations of the tax burden, namely total tax revenue to GDP ratio (main analysis), as well as taxes on income, profits and capital gains to GDP ratio (direct taxation effect) and taxes on goods and services to GDP ratio (indirect taxation effect). Given the results of the panel unit root tests which show that most variables are I(1), we use a Pool Mean Group (PMG) estimation (Pesaran et al. (1999) . However, because it is hard to consider the panel is homogenous, for comparison purpose we also apply the mean-group (MG) approach (Pesaran and Smith (1995) . Such approaches are particularly appealing for macro-panels, as they do not require all variables to be stationary (i.e. they are based on the Maximum Likelihood methodology). In addition, in the PMG and MG estimations, the parameters are heterogeneous across groups. This is very useful because we see different fiscal systems in place in the Euro area countries.
Our findings show that a counter-cyclical fiscal policy, associated with lower tax burden during turbulent economic times, contributes to a drop in output volatility. At the same time, increased FDI inflows negatively influence output volatility (or positively influence the macroeconomic stabilization). In addition, the investment volatility positively affects the output volatility. The results are however sensitive to the way the fiscal burden is computed.
The rest of the paper is structured as follows: Section 2 presents the literature; Section 3 describes the data, general statistics and methodology. Section 4 shows the main results, while Section 5 is dedicated to robustness findings. The last section concludes.
LITERATURE REVIEW
The decades preceding the recent financial crisis (known also as the "Great Moderation") are characterized by a global low level of the output volatility. In this context, a plethora of studies investigated the factors that conducted to the economic growth stabilization, factors that can be grouped in two categories, namely those related to modifications in the structure of the economy, and those related to better-adapted economic policies (Albulescu and Goyeau (2008) ).
With regard to the first category of elements, we notice the sectoral changes in terms of output contribution. While Stiroh (2009) underlines the role of increased weight of services for the output stabilization, Davis and Kahn (2008) show that the consumption of durable goods and not the services contribute to a reduced economic volatility. Secondly, a better management of inventories is associated with a reduced volatility of production because firms can better respond to unanticipated modifications in their sales (McConnell and Perez-Quinos (2000). Thirdly, Arias et al. (2007) highlight the role of diminished productivity shocks. Fourthly, international financial integration is found to be responsible for the output stabilization (Bekaert et al. (2006) ), although Buch (2005) does not confirm this result. Kose et al. (2003) , who show that volatility smoothing is more common for developed countries, provide a reconciliation. Fifthly, the financial innovation plays a role in the macroeconomic stabilization. Jermann and Quadrini (2006) show that firms become more flexible in the choice of their financial structure when their use new financial products. In a similar fashion, Guay (1999) underlines the fact that firms which use derivatives record a reduction of their stock index returns volatility, while Albulescu and Goyeau (2008) perform a macro-level investigation, showing that the development of derivatives markets contribute to the economic activity stabilization.
The second category of determinant factors is associated with better-adapted economic policy decisions. On the one hand, Mishkin (2008) shows that inflation and output stabilization reinforce each other, both in the short and longruns. On the other hand, Boivin and Giannoni (2006) posit that it is not the price stabilization, but the change in the monetary policy transmission mechanisms which explain the macroeconomic stabilization. However, most of the existing works focus on the role of fiscal policy and the present paper follows the same path.
Moreover, Blanchard and Simon (2001) and shows that taxes on labour and corporate income are negatively related to the macroeconomic volatility. A different approach is adopted by Furceri (2009) , who argues that fiscal divergence is responsible for business cycle volatility. Moreover, according to the author, this effect is wider for the EMU countries than for the ten other OECD countries. However, none of these works makes , the distinction between the direct and indirect taxation effect.
In addition, for a considerable time, the role of foreign investments in the output stabilization was neglected in the literature. While the FDI impact on economic growth is well prospected, little is done to investigate its impact on macroeconomic stabilization. A pioneer on this topic is Alper (2002) who examines the cross-correlations between output volatility and net capital inflows for Mexico and Turkey, and finds a significant relationship only for Mexico. The first theoretical study underlining the FDI-output volatility interaction is that of Portes (2007) However, the interaction between FDI and output stabilization has a complex nature (for a review on this subject, see Kose et al. (2006) . In theory, FDI can smooth consumption in face of economic shocks and, at the same time, exposes economies to instability during turbulent times. Therefore, we posit that the relationship between FDI and macroeconomic volatility is influenced by the business cycle. Consequently, we expect FDI inflows to have a negative impact on output volatility. At the same time, we posit that the FDI volatility can positively affect the output volatility. Different from other studies, we show that our variables are usually I(1), thus questioning the linear methodologies previously used. To overcome this limitation, we use the PMG and the MG estimators, which do not require stationary variables. Overall, we test the effects of both fiscal policies and FDI inflows on the output stabilization, providing an up-to-date analysis.
DATA, GENERAL STATISTICS AND METHODOLOGY

Data
We use annual data (1980-2014) for 9 Euro area countries, which are also OECD members, namely Austria, Denmark, Finland, France, Ireland, Italy, Netherlands, Spain and Sweden. The fiscal burden variables are extracted from the OECD database. The FDI inflows to GDP ratio were extracted from the United Nations Conference on Trade and Development (UNCATD) database and data are available starting with 1970. However, for Belgium, Germany, Luxembourg are partially missing and, consequently, they had been removed from the sample. We have obtained a strongly balanced panel dataset for the remaining 9 countries.
The macroeconomic stabilization is assessed based on the output volatility (computed using a 5-years rolling window standard deviation; Albulescu and Goyeau (2008)). The data are extracted from the World Bank database (World Development Indicators).
For the fiscal burden we have used as proxy the total tax revenue to GDP ratio. For robustness purpose, the taxes on income, profits and capital gains to GDP ratio and the taxes on goods and services to GDP ratio are used. In addition, for an alternative specification regarding the FDI impact, we have used the inflow volatility computed in a similar manner, using a 5-years rolling window standard deviation.
General statistics and panel unit root tests
We start the empirical analysis with the presentation of summary statistics of our sample (Table 1) . We notice that the standard deviation is between 1.750 for the output volatility (gdpsd) and 5.823 for the taxes on income, profits and capital gains to GDP ratio (tax 2). The minimum level of the total tax revenue to GDP ratio (tax1) In order to sustain our choice regarding the empirical approach used in this paper, we continue our analysis with panel unit root tests. Before resorting to that, we perform a series of cross-sectional dependence tests in order to see if the null hypothesis of cross-sectional independence, assumed in panel unit root tests from the first generation, can be accepted or not (Table 2) . The results of cross-sectional dependence tests (Friedman (1937) ; Frees (1995) ; Pesaran (2004) show that the null is rejected in all the cases, and thus the existence of cross-sectional dependence. Consequently, we proceed to panel unit root tests from the second generation and we use the Pesaran cross-sectional Augmented Dickey-Fuller (pCADF) test (Pesaran, 2007) .
The findings of the panel unit root test show that the output volatility is stationary, while the fiscal burden is I(1). While the Pesaran pCADF panel unit root test without trend shows that the FDI-related variables are I(0), the trend consideration shows that the variables are I(1). We see that is not very clear if our variables are I(1) or I(0). The Autoregressive Distributive Lag (ARDL) dynamic panel specification associated with the PMG and MG estimation represents thus a solution for our estimations.
Methodology
Let us assume an ARDL dynamic panel specification:
( 1) where:
 is the number of groups (countries) and is the number of periods (years), (2) where:
 is the error-correction speed of the adjustment term (which should be negative and significantly different from zero in order to have a long-run relationship),  is the vector that explains the long-run relationships between variables.
In the case of dynamic heterogeneous panels, the fixed-effect estimation is usually applied and implies that time-series data for each group are pooled, while the intercepts are allowed to differ across countries. Pesaran and Smith (1995) show that the slope coefficients are not necessarily identical and propose the MG estimator where the intercepts, slope coefficients and error variances are allowed to differ across groups. These approaches are considered extreme situations, and Pesaran et al. (1999) develop a maximum likelihood method (the PMG) which represents a reconciliation among other methods. As Blackburne III and Frank (2007) show, the PMG allows the intercept, short-run coefficients, and error variances to differ across groups (as in the MG estimator), but constrains the longrun coefficients to be equal across groups (as in the FE estimator). Further, reposing on a maximum likelihood approach, the PMG utilization does not imply the stationarity of the variables.
RESULTS
For each category of estimations (main and robustness), two categories of models are considered. In the first category (Model 1), the FDI inflow is used as explanatory variable. In the second category (Model 2), the inflow stabilization is considered. Table 3 presents the main results.
In Model 1a (PMG estimation), in the long-run, both the fiscal burden and FDI inflow negatively impact the output volatility. An increase in the fiscal burden during economic boom periods leads, as expected, to a decrease in output volatility. Moreover, a decrease in the fiscal burden amplifies the output volatility in the long-run. Therefore, counter-cyclical fiscal policies conduct to macroeconomic stabilization. In addition, FDI inflows negatively impact output volatility. That is, FDI inflows have a positive impact on economic stabilization. Conversely, a drop in FDI inflows amplifies output volatility. No significant influence is recorded in the short-run. However, this result is not validated by the MG estimator, which shows no influence either in the short or long runs.
Model 2a (both PMG and MG estimators) shows that only the countercyclical fiscal policy influences the output stabilization, while the volatility of FDI inflows has no significant impact although, as expected, the sign is positive. The error-correcting speed of adjustment term is different from 0, negative and significant, which shows the existence of a long-run relationship. (ii) ***, **, * indicates significance at 1 %, 5 % and 10 %.
However, there is no strong agreement between the PMG and MG estimations. In addition, based on direct or indirect taxes, we want to see which counter-cyclical fiscal policy is more effective in the output stabilization. Therefore, we proceed to a robustness check, where the taxes on income, profits and capital gains to GDP ratio (tax2) and the taxes on goods and services to GDP ratio (tax3), rather than the total tax revenue to GDP ratio is considered . We observe that the negative effect of the fiscal burden and FDI inflow on the output volatility is rarely significant. Under the PMG estimation, there is no long-run effect for Model 1b, while the negative impact manifests itself in the longrun for Model 1c, meaning that the counter-cyclical effect of the indirect taxation contributes to the output stabilization in the long-run, while the direct taxation can be used for the output stabilization in the short-run. The result can be explained from the consumers' perspective, who rapidly perceived a fiscal direct shock associated with a reduction of their real revenues. The indirect fiscal shock is accommodated in the long-run perspective.
ROBUSTNESS ANALYSIS
We also notice that the FDI inflow has no significant effect on the output stabilization, different from the main results reported (Table 3) . At the same time, while there is a large agreement between the PMG and MG estimators for Model 1b, the consensus is less strong for Model 1c.
When the investment volatility is considered as explanatory variable (Models 2), we see that generally (3 out of the 4 cases under the PMG and MG estimations), a reduction in the FDI inflow volatility contributes to the macroeconomic stabilization, as expected. Although the sign of the fiscal burden is negative in all the cases, only for two estimations the effect is negative (Model 2b -MG and Model 2c -PMG).
Overall, we can conclude that the counter-cyclical fiscal policies and FDI inflow contribute to the output stabilization in the selected Euro area countries. Nevertheless, these results should be considered with caution, given the fact that there is no strong agreement between the PMG and the MG estimations. In addition, the findings are sensitive to the way the tax burden is measured. While the counter-cyclical effect of the indirect taxation manifests especially in the longrun, we notice that the direct taxation contributes to the output stabilization in particular in the short-run.
CONCLUSIONS
A panel data analysis was performed for 9 countries over the timespan 1980-2014, in order to investigate the effect of counter-cyclical fiscal policies and of FDI inflows on output stabilization. The PMG results show that a counter-cyclical fiscal policy and increased FDI inflows positively influence the output stabilization. However, these findings are not confirmed by the MG estimator.
Furthermore, it was discovered that FDI inflow stabilization contributes to the output stabilization. Nonetheless, these results are sensitive to the way the tax burden is measured. Even if the findings are not very robust, they confirmed the economic intuition. Therefore, in order to achieve the macroeconomic stabilization, policymakers should focus not only on structural reforms designed for the long run, but also on macroeconomic policies which allow both a short-and a long-run stabilization. Applying counter-cyclical fiscal policies and encouraging FDI inflows help to achieve output stabilization.
Our study can be developed in order to include several control variables, reported as determinant factors of output stabilization in previous works. Future developments should also address the endogeneity issues which can be noticed in the macroeconomic stabilization-FDI inflows relationship. As several recent studies underline (e.g. Chenaf-Nicet and Rougier, 2016), a reduced output volatility represents a pre-condition for FDI entrance.
